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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To prevent the 

deterioration of the high-frequency characteristics of a i» 
transistor 'caused by the parasitic capacitance at the 
channel between the upper part of a T-type gate and a 
field-effect transistor by forming a protecting film at the 
T-type gate by the film forming method having the high 
anisotropy, and forming. a void at the space between the 
T-type gate and the surface of an active layer. 
SOLUTION: A T-type gate 5 is formed on a 
semiconductor substrate 1 having a channel region. A 
protecting film 6. is deposited on the gate 5 by the 
sputtering method, wherein, e.g. an Si02 film is 
deposited by the sputtering method that can form the 
film having the high anisotropy. The space between the 
T-type gate 5 and the surface of the active layer is made 
to be a void 7. Thus, the parasitic capacitance can be 
decreased by the large extent, and the excellent high- 
frequency characteristics can be obtained. 



Cb> 




LEGAL STATUS 

[Date of request for examination] 30.11.1999 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3226806 

[Date of registration] 31.08.2001 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 



Searching PAJ 

decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

l 



(19)B#B#iW (J P) 



« 2 > & m & ^ $g (a) 



#W¥10-150054 

(43)£JBB ¥«10#(1998)6^2H 



(51)Inta 6 
H01L 21/338' , 
29/812 
29/41 
29/78 



F I 

H0 1L 29/80 
29/44 
29/78 



F 
Z 

3 0 1G 



&&m3t »*JS©&4 OJ. (£ 6 K) 



<2i)ttw#* 



(22)meiB 



KS^FS -308056 



8 ^(1996)11/1190 



(71)tHgA 000000295 

«3SiRtK*y H 1 TS 7 #12^ 
JlG£fKil2Cl£/mTB7#12-t§ *tft§C 

(74)^A #s± ?t* (*i*> 



(54) bbw©^] si?i?a*h9>>?x^©TS!y-h©«ajs»B£^ 



(57)[S*f)] 

»t5Tffly-h«)»«JDHBril*«feSr«|«^S. ( a) 



5 •: TSy- I- 




•1 



i v>m&m&<gjjV}i<Dm\< mm&mz£<>x : B&-tz>T. 
o-cisjsu mtzTwr-hbm&mmm<v&ffl*&m 

ti£{C£.^XW£iXtL#-<h'btt3LUb*m-r£o[Z^ 

izzb&w&birz>m&%!mh : 7^i?xf'<DTmy-h 

^y-rzumb. Mcwmzxixi&mmzm 
^<D^mm\zf^'a^^-r^xMb. {emm? ■„ 

*»b»*fc*AU flifSBTS^-hTSBrotflM^KIgi 
*I**U l».l2Taiy-h4:fiH4*«B5«)SIBSrai«'f K 

l«o|6»KSr^*tt05i9iv MBI^#ft«£.fco-CJBfi£-*-5X 
St. (b)tf!M5KJSI£^fi-t^>X|§^ (c)g£ 

£ixm2<n%&mm$:Bi&-tz>T.mb, mm^tw 
v. meibm^JU p au nfffET§s</ 



[0001] 



59-60, 1992^, ^fTEff^a^fclE^ixS 

H8(^-f ¥«MMHRi±K:«TaM''- 
[0003] 

iftmt>m&:i,£ob-rz>wim}i,fri,te&b. ±ieu 
7>i?x?<Dmm&¥fmi'£it-rz>by< ^gasfco 

fc. *%WI4. ±12Fpmfe£rl&*U TmV-V^b 
mft®&h7>**?e>^*;\'m<n%r±®miz£Zh 

7>-i?x?<nmmfem&co'£itz&jik-tzzb&x2z 

.&m-tZ>Z\b&B&}b-fZ> <> 
[0004] 

[0005] [2] m#^I*h7^i>^WT^y-K 

• TH*nfc*VKt-rsxSi:^JSi-J:5(cL,fct><DT* 
■ [0006](3]m^*h7>v ? ^(DTSy— h 

*i&$L-*z>TMb, m.m-7°7x-?ncm^tz.Ty^?\z 

SttS«EW^P^^-fKi:-rsxSi:Sria-rJ;9lcL 
[0007] C4)«#^mh7>'v ? ^WT^y-h 
«>Jft«BK:«f *tt«iisv ^»^&l-J:oTJgfigi-SXS 

yf^miSt, CVDfe(Cj:oTm2cOj6^Sr 



3IAL, S9IET^y-hTa5W^y^KK?r|^*L, 

5. 

[0008] 'J 

[0009]S-f , 132(a) iZ^-Tiio^ f-^/U 

L, 1212(b) (c*i-J;9lc. m^f— AgfttcioT 
BSO. 1 n mcoBS P^-vSr^-T^,, ftjc, 122 

(c) t^-ri^ f52eOWi^.h3Sr^ifrL, 1212 

(d) te*i-±5u:, «Ut/J^»«3feKJ:oT, B& 
0. 5 n m<DM P >&tef$.-tZ>. ft Id, 1212 

(e) Kr^-f £5^ y-h&JR4&8USU 1212 

(f) IC*1\fc5te, T-feb^*«?W«*3W*TV)y7 

l0010]rw<t5(CL.T»ge$HfcT^y-h5 
14. ■BBJx.li, H i (a) ic^i" J;5(c % TS3ro;fc:$lg 
= 0. Um, TSB<Diii$hg = 0. 1 /i m, _LgBO;Sc 
£lm = 0. 5n nu ±gCOifi£hm = 0. 3^ mtV« 

[ooni&ic, mi(b)tc^-rj;5(i x T^y— 

h5K{fcSJ&6$r^j£1-5. SiO 

2 m£4ooo A, ^<y^yy/ftiaoxitat 

lis Sid 2 KWf&lc, Si 3 N 4 SiONffil/jtif 

[ooi2iw±(oj;9i^ mimmmiz.£ixr£. -rm 

Si0 2 Si 3 N 4 B^it^S^, -fcft-eh,, 
3. 9, 7. *«itWi9lCs|?^K 
^fife-rsrtJdiD. ^^fi«:0. 13(1/7. 

5)~o. 26(1/3. 9)mt±mz{&mi-z,-t 



[0013]ftf^ *^W(D^2^ifi«ajtcov^TiftWi- 

s„ ni3(4*^eqwm2iiJS0ij«r^-f-m#S)^h7>'y 
T.fcommjLm.mmmxibz. z<nm2m&mx^ m 

3(a)«C^-*\fc5l£, TSy-h5}gfi£«lC, 03 
(b) \C^-fJ:o fc. 7°^X-^CVD (Chemica 
l Vapor Deposition) SMCfcoT,. 

mi<D&mmux3bz>si 3 n 4 utt, enx.tf.ioo 

wett^^ffifcit^a^^BKi-S^taJ-c^So ft . 

fgl^ifi«i:l^ai,C, 1213(c) lc*i-J;5.^ * 
y^y^y^fetCioT, ^2^^12-efcSSi 
-O 2 -^«SJ^.tf4000A*Si«i-S Q 

[0014]CixtCj:oT. Tm?-b5ti£&mkm 

LTI±, LP (Low Pressure) CVDlfeft 1 
fc, ^lOffi^^lltLTIi. Si 3 N 4 SlCOtetdS 

io 2 ml siONKKcif , mommm^m-t^t 

t>-C#5o *2C0«fe^Kl2ICoVN-Cb, S&lSHJ£#Ji 

(00l5]t(±c0J;5(c. ^mStfiJlctaxtf . T® 

-fZztfcX'ZZ* rwipl^ ^lroJfeig^tLTl 
00Awsi 3 N 4 ^Srffl^St, i«£800A<£>tf-"f' 

io 2 k si 3 n 4 ^ffl^ss-e-tctt^ ^±^fi 

[0016] 
[gCl] 



0. 16 = 



1000 
7.5 



200 



0.31 = 



+ 800 



200 



7.5 ■-"/■■ \ 7.5 
^tLT100Ac0SiO 2 KSrfflV^t % |B]«^« 

[0018] 
lf£2] 



+ 800 



0.16 



1000 
7.5 



200 
\ 3.9 



0.30 = 



1000 
3.9 



^+800 



X2Z 0 

[0020]&t^ **WOjB3Hll5«^ov^TKM-r 

4(a) Tfiy-h5«««^, #M 

^KM2lSr»*i-5, jUtv^T. 04(b) tc^i-J:? 

K^^x^^v>ybRiE(^tt-r^-v^^ 

Wot, TS^— h5Ttt0#!>^3KK220>*«: 

[002ll5l#JR#. 04(c) IC*-*"**^ ^7 
X^CVDft, LP-CVDjfe^CcfcoT. Si 3 N 4 
Si0 2 K»<0jft»Bt23*«J&i-5o Set-. 1215 

5 0 r<oBBR»3itt. 06lc^-fJ;5l-, t6lftR23 
Jiiw^fiRSixSU^^^^— >32Sr-e^tLRI 
ElCioT**"*-*. **5, 05(a) ttTM^-bSfl 
^«»¥BBH, 05(b) li05(a)<OA-A' £r® 
0, 06 (a) V32;*S^£*LfcR 

[00221ft*::. 04(d) fcl^i-J;^ ; 

#y-r^KBt22S:i»*-rso ft{«tfc^-h^(D 

P*H P 3531 (B5XlflS6#fi8) J:«9 ADiitf R*teJ: 

KK22Srl»*i-ir<bdS-etS„ r^iptcLT.T 
ffly-H5^SttJI*»«OffilB^^K33Srtgfiai-<5 '- 

l0023m±(DX0{^ »3HJfi"«l^toTfc. T 

5o »3Sas«T?tt, JKi, »2o*jft«^ifc-<rxa 

[0024]«oT. CVDBW>*JffljC±oT;itK»J 

*«M^*4jllfi«^ov^RM-t-So 0 

m*m^tttzMf$Lktt 0 irtth, mznmmt 

J*Uh«L »3lQffi«^-rj&-ffiS:ffl^T v #y>f^K 

SKBKr^y^-^U cvd^(cJ:I9 n ^2 

0*feil§£42£ffMU ^MSKB^Ts/V^LT 



*BoffilB(c, |ft«d«4l-CH*ixfc#-YK43S*rt 
[0025]^o«(c. r<^H160yjcJ:*Lff , 

[00261 

(1) »**iE«^*W*cj:ixtf,Tffly-hi:fl&tt 

(2) »*q[2IB*o«W^J:lxtf . fitt»*aWtf# 
[0028](3)ff *«3E«o*K^J:ixff , 

mt^x^w^cvum^mmx^.mmmm^cD^] • 

(4)»**4B*o*Wfc±fttf, 7r/^fe±9 
^FWtt^jBAi-Sfcu^ofcflBHSrlsia-rsrtsas 



[■l]*»H©JBllt*««:«i^J|L»*h9>^^ 

^oKigxSBrffiB-CfcSo 

[H2]**W^JBll6*0!l*:^i-«»«i*h9>'^ 

[H3]**M<0*2llttm*^#«P*h7^^ 

IB4l**WOj||3*lfc«tr*i^J|L»*h9>^^ 

^o»jftxa»aDB-e*>s. 

lB5]*»Mo*3lll(6««c^««ieWK^BPO 
lftMBt?*)5. 

[B6l**M<OJB3 j|««^felt5»6(W^<oBI P X 

[B7]««©JM*lS«*r*i^l»»*h9>^^ 
*O»r®0-efc-5 o 

[08] '&&<Dm&®mhTsi/X*<DTmr- 

•f-0-CfoSo 

[«**MM!] 

1 ¥«mmhk 

2 W,\<n\s\/^Y 



4 v-h&m ' r 

5 rm?—h 

6 Si0 2 M^SK) 1 * 

7, 13, 33, 43 #>fK (SHO 
11, 41 »10ite»ffi 
12,42 ^2(D*ft»JK 



21 #M5K« 

22 TS!y-hT*^#y>r^K« 

23 mmmcwm 

31 UPgP 

32 > 



[132] 



fan 

(a) * 



-5 : TfiY-h 



(b) 



Ca) 



[113] 




.1 




(b) 



(c) 




(e) 






(f) 



Cb) 









-5 





me] 



-11 

-1 




(a) 



[H7] 






s 


31 




(b) 


H 




I 



-^32 



^23 



[H4] [05] ' [08] 




